[Document Name] Specification 

[Title of the Invention] Magnetic Alloy, Magnetic 

Recording Medium, and Magnetic 
Recording and Reproducing 
Apparatus 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

The present invention relates to a magnetic alloy, to a 
magnetic recording medium, and to a magnetic recording and 
reproducing apparatus incorporating the magnetic recording 
medium . 

[0002] 
[Background Art] 

The recording density of a hard disk device (HDD), 
which is a magnetic recording and reproducing apparatus , has 
increased at a rate of 60% or more per year, and this 
tendency is expected to continue. Therefore, magnetic 
recording heads and magnetic recording media which are 
suitable for attaining high recording density are now under 
development . 

[0003] 

Most commercially available magnetic recording media 
employed in magnetic recording and reproducing apparatuses 
are of a longitudinal recording type, in which easy- 
magnetization axes in a magnetic film are oriented 
horizontally with respect to the substrate. The term "easy- 
magnetization axis" refers to an axis along which 
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magnetization occurs easily. In the case of a Co-based alloy, 
the c axis of a Co hep structure is an easy-magnetization 
axis . 

[0004] 

When recording density is increased in such a 
longitudinal magnetic recording medium, the per-bit volume of 
a magnetic layer becomes excessively small, and recording and 
reproduction characteristics of the medium may deteriorate 
for reasons of thermal instability. In addition, when 
recording density is increased, the effect of a diamagnetic 
field at a recording bit boundary tends to cause an increase 
in medium noise. 

[0005] 

In contrast, in a perpendicular magnetic recording 
medium in which easy-magnetization axes in a magnetic film 
are oriented generally perpendicular to a substrate, even 
when recording density is increased, effects attributable to 
diamagnetic field in the recording bit boundary region are 
insignificant, and clear bit boundaries are formed, thus 
enabling noise reduction. Furthermore, even when recording 
density is increased, reduction in recording bit volume can 
be suppressed, and thus thermal stability can be enhanced. 
Therefore, in recent years, a perpendicular magnetic 
recording medium has become of keen interest, and a medium 
structure suitable for perpendicular magnetic recording has 
been proposed. 

[0006] 
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For example, Japanese Patent No. 2615847 discloses a 
perpendicular magnetic layer having a multi-layer structure 
including a first layer formed of a magnetic material having 
a low Co content and a second layer formed of a magnetic 
material having a high Co content, the second layer being 
provided atop the first layer. Japanese Patent No. 3011918 
discloses a technique similar to that disclosed in the above 
publication, in which an upper magnetic layer provided atop a 
lower magnetic layer which is close to a substrate is formed 
of a magnetic material having a Co content higher than that 
of the material of the lower magnetic layer and exhibiting 
high saturation magnetization (Ms) and magnetic anisotropy 
constant (Ku) , to thereby enhance recording and reproduction 
characteristics, as well as thermal stability. 

[0007] 

[Problems to be Solved by the Invention] 

In response to demand for magnetic recording media of 
higher recording density, employment of a single-pole head 
exhibiting excellent ability to record data onto a 
perpendicular magnetic layer has been proposed. In order to 
realize employment of such a head, there has been proposed a 
magnetic recording medium in which a layer formed of a soft 
magnetic material (called a "backing layer") is provided 
between a substrate and a perpendicular magnetic layer 
serving as a recording layer, to thereby enhance efficiency 
in magnetic flux flow between the single-pole head and the 
medium. 
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[0008] 

However,, the aforementioned magnetic recording medium 
in which a backing layer is simply added is not satisfactory 
in terms of recording and reproduction characteristics, 
thermal stability, and recording resolution, and thus demand 
has arisen for a magnetic recording medium which is excellent 
in terms of these characteristics . 

[0009] 

In order to enhance thermal stability, a magnetic alloy 
employed in a perpendicular magnetic layer is required to 
have a high magnetic anisotropy constant (Ku) . This is 
because easy-magnetization axes in the magnetic layer must be 
oriented perpendicular to the surface of the layer, for the 
purpose of improving recording and reproduction 
characteristics . 

[0010] 

In order to improve recording and reproduction 
characteristics, the magnetic layer must be epitaxially grown 
on an undercoat layer such that lattice matching is 
established between the undercoat layer and the magnetic 
layer, and such that easy-magnetization axes are oriented 
perpendicular to the surface of the magnetic layer. In order 
to reduce noise in recorded/reproduced waveforms , magnetic 
grains must be magnetically separated from one another, and 
therefore, the magnetic layer must be formed of a material in 
which elements that segregate at the magnetic grain boundary 
are barely intermingled with magnetic elements. 
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[0011] 

[Means for. Solving the Problems] 

In order to solve the aforementioned problems, the 
present inventors have performed extensive studies, and 
consequently have developed a magnetic alloy, a magnetic 
recording medium, and a magnetic recording and reproducing 
apparatus incorporating the medium, which are described below. 
Accordingly, the present invention provides the following. 
[0012] 

(1) A magnetic alloy comprising Pt in an amount of 40 at% to 
60 at%, and at least two 3d transition metal elements, 
characterized in that the total amount of the 3d transition 
metal elements falls within a range of 60 at% to 40 at%, and 
the average number of valence electrons in the respective 3d 
transition metal elements as calculated on the basis of the 
compositional proportions of the elements falls within a 
range of 7.5 to 9 . 

[0013] 

(2) A magnetic alloy according to (1), which has an order 
parameter (S) of 0.5 to 1 as calculated from the following 
formula : 

S = [{F(002) 2 /F(001) 2 } x {L(002)/L(001)} x 
{A(002)/A(001)} x {I(001)/I(002)}] 1/2 

(wherein F(plane direction), L(plane direction), A(plane 
direction), and I (plane direction) represent the structure 
factor, Lorentz factor, absorption factor, and integration 
intensity as measured through X-ray dif f ractometry (9/20) of 



5 

Copied horn 10()9«; A? on 01 I 1 S/^00S 



the magnetic alloy in the corresponding plane direction, 
respectively),. 
[0014] 

(3) A magnetic alloy according to (1) or (2), which has a 
magnetic anisotropy constant (Ku) of 8 x 10 5 J/K to 2 x 10 7 
J/K. 

[0015] 

(4) A magnetic recording medium comprising a substrate, a 
soft magnetic layer, a perpendicular magnetic layer, and a 
protective layer, the layers being provided atop the 
substrate, characterized in that the perpendicular magnetic 
layer contains a magnetic alloy as recited in any one of (1) 
through ( 3 ) . 

[0016] 

(5) A magnetic recording and reproducing apparatus comprising 
a magnetic recording medium as recited in (4), and a magnetic 
head for recording of data onto the medium and for 
reproduction of the data therefrom. 

[0017] 

[Modes for Carrying Out the Invention] 

A characteristic feature of the magnetic alloy of the 
present invention resides in that the alloy contains Pt in an 
amount of 40 at% to 60 at%, and at least two 3d transition 
metal elements, wherein the total amount of the 3d transition 
metal elements falls within a range of 60 at% to 40 at%, and 
the average number of valence electrons in the respective 3d 
transition metal elements as calculated on the basis of the 
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compositional proportions of the elements falls within a 
range of 7.5 to 9 . 
[0018] 

According to the present invention, a magnetic alloy 
having high Ku is obtained. When the magnetic alloy is 
employed in a perpendicular magnetic layer of a magnetic 
recording medium, lattice strain between the perpendicular 
magnetic layer and a soft magnetic layer can be reduced. 

[0019] 

The magnetic alloy of the present invention may contain, 
in addition to Pt and the 3d transition metal elements, an 
element which exerts an auxiliary effect on the alloy. 
[0020] 

The 3d transition metal elements incorporated in the 
magnetic alloy of the present invention are specifically Cr, 
Mn, Fe, Co, Ni , and Cu. The number of valence electrons in 
each of these 3d transition metal elements refers to the 
number of electrons in the 3d and 4s orbitals of the element. 
The valence electron numbers of Cr, Mn , Fe , Co, Ni , and Cu 
are 6, 7, 8, 9, 10, and 11, respectively. 

[0021] 

A characteristic feature of the magnetic alloy of the 
present invention resides in that the alloy contains two or 
more of these 3d transition metal elements. When the 
compositional proportions of the 3d transition metal elements 
are varied in consideration of the number of valence 
electrons, to thereby vary the lattice constant of the 
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magnetic alloy, a lattice spacing which is most suitable for 
epitaxial growth can be obtained. In a magnetic recording 
medium, in order to magnetically segregate magnetic grains 
from one another, a non-magnetic substance which does not 
form a complete solid solution together with a magnetic 
substance for forming a magnetic layer is incorporated into 
the magnetic layer, so that the non-magnetic element is 
precipitated at the boundary between the magnetic grains. 
The effect obtained by this precipitation is determined by 
interaction between the elements constituting the magnetic 
alloy and the non-magnetic element. In the magnetic alloy of 
the present invention, the total amount of the 3d transition 
metal elements preferably falls within a range of 60 at% to 
40 at%, more preferably 55 at% to 45 at% . 
[0022] 

When the total amount of the 3d transition metal 
elements exceeds 60 at%, the structure of the magnetic alloy 
changes from Ll 0 to L2 2 , whereby the magnetic anisotropy 
constant (Ku) thereof is lowered. In contrast, when the 
total amount of the 3d transition metal elements is less than 
40 at%, Ku is lowered in accordance with an increase in the 
Pt content . 

[0023] 

In the magnetic alloy of the present invention, the 
average number of valence electrons in the respective 3d 
transition metal elements as calculated on the basis of the 
compositional proportions of the elements preferably falls 
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within a range of 7.5 to 9, more preferably 7.8 to 8.5. The 
average number of valence electrons in the respective 3d 
transition metal elements is calculated as follows. For 
example, in the case of a Pt 6 oFe 2 oNi 20 alloy ( "Pt 60 Fe 2 oNi2o" 
indicates that the alloy contains Pt (60 at%), Fe (20 at%), 
and Ni (20 at%), the same convention shall apply hereinafter), 
the alloy contains Fe and Ni (i.e., 3d transition metal 
elements) at a ratio of 1 : 1, and thus the average number of 
valance electrons is 9. In the case of a Pt 60 Fe 2 oCo2o alloy, 
the average number of valance electrons is 8.5, and, in the 
case of a Pt6oFe 3 oCo 10 alloy, the average number of valence 
electrons is 8.25. 
[0024] 

In the magnetic alloy of the present invention, when 
the average number of valence electrons in the respective 3d 
transition metal elements as calculated on the basis of the 
compositional proportions of the elements is less than 7.5 or 
more than 9, high Ku value fails to be obtained. 

[0025] 

The magnetic alloy of the present invention preferably 
has an order parameter (S) of 0.5 to 1, more preferably 0.8 
to 1, as calculated from the following formula (2). When the 
order parameter (S) is less than 0.5, high Ku value fails to 
be obtained. The order parameter is calculated through the 
below-described procedure. The upper limit of the order 
parameter (S) is 1. 

S = [ {F(002) 2 /F(001) 2 } x {L(002)/L(001) } x 
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{A(002)/A(001)} x {I(001)/I(002)}] 1/2 • • • (2) 
(wherein F(plane direction), L(plane direction), A(plane 
direction), and I(plane direction) represent the structure 
factor, Lorentz factor, absorption factor, and integration 
intensity as measured through X-ray diffract ometry (0/20) of 
the magnetic alloy in the corresponding plane direction, 
respectively). Table 1 shows atomic scattering factor, 
Lorentz factor, and mass absorption coefficient (\i/p) , which 
are employed for actual calculation. These values were 
measured through X-ray dif f ractometry employing Cu-Ka rays 
as an X-ray source. 
[0026] 

The structure factor is represented by the following 
formulas : 

F(001) = f((3d transition metal element ) 00 i ) - f(Pt 00 i) 

F(002) = f((3d transition metal element) 00 2) + f(Pt 0 o 2 ) 
(wherein f represents an atomic scattering factor) . In these 
formulas, f((3d transition metal element ) 0 oi) and f((3d 
transition metal element) 002) refer to the average of the 
atomic scattering factors of the 3d transition metal elements 
contained in the magnetic alloy. For example, when the alloy 
contains Fe and Co at a ratio of 2 : 1, f((3d transition 
metal element ) 00 i) and f ( ( 3d transition metal element) 002) are 
obtained by use of the following formulas . 

f((3d transition metal element ) 00 i) = {f (Fe 00 i) x 2 + 
f(Coooi) x l}/3 

f((3d transition metal element) 002) = {f(Fe 002 ) x 2 + 
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f (C0002) x l}/3 
[0027] - 

L(001) and L(002) are Lorentz factors, and are 
represented by the following formula: 

L( plane direction) = (1 + cos 26/sin26) . 
In the case of a perpendicular recording medium, the easy- 
magnetization axes must be oriented in a vertical direction. 
The Lorentz factors can be employed as the 6/26 measurement 
values of a perpendicular recording medium. Since these 
values are almost the same between elements, the values shown 
in Table 1 are employed. 

[0028] 

A(001) and A(002) are absorption factors, and are 
represented by the following formula: 

A(plane direction) = 1 - exp( -2fid/sin8) 
(wherein \i represents a linear absorption coefficient, and d 
represents a thickness (unit: cm)). 

[0029] 

The \i value of the alloy is obtained by use of mass 
absorption coefficient (n/p) shown in Table 1, so as to 
reflect the mass ratio on the \i value as described below. 

[0030] 

M*lloy = pAlloy[Wi(n/p)i + W 2 (jX/p) 2 + •*•] 

(wherein [i Alloy , p A noy. w x , and (u/p)i represent the linear 
absorption coefficient of the alloy, the density of the alloy, 
the mass % of alloy 1, and the mass absorption coefficient of 
alloy 1. respectively). Change in 6 value with different 
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alloys has little effect on the A value, and thus a 0 value 
(11.9°) was employed . 
[0031] 

The magnetic alloy of the present invention preferably 
has a magnetic anisotropy constant (Ku) of 8 x 10 5 J/K to 2 
x 10 7 J/K. When Ku falls within the above range, the 
magnetic alloy can be employed as a promising permanent 
magnet material. In addition, when the magnetic alloy is 
employed in a magnetic recording medium, the medium exhibits 
enhanced thermal stability. 

[0032] 

Ku is calculated through the following procedure. 

(1) A magnetic film (thickness: 50 nm (500 A)) is formed on 
an MgO single crystal substrate (plane direction (100)). 

(2) A torque curve is obtained by use of a torque 
magnetometer under application of a magnetic field of 10 kOe 

(1 Oe = about 79 A/m) , 15 kOe. 20 kOe , 25 kOe, or 30 kOe, and 
the thus-obtained curve is subjected to Fourier series 
expansion, to thereby obtain a sin2a value (wherein a 
represents an angle formed between the direction of the 
applied magnetic field and an easy-magnetization axis). 

(3) The thus-obtained value is plotted against the reciprocal 
of the applied magnetic field, and, in order to obtain a 
magnetic torque value during the course of application of 
infinite magnetic field, the y-axis intercept (L) is obtained. 

(4) Saturated magnetic flux density (Ms) is obtained from a 
magnetization curve obtained by use of a vibrating sample 
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magnetometer (VSM) . 

(5) Ku is calculated by use of the following formula: Ku = 
2jtMs 2 + L . 

[0033] 

In the aforementioned calculation procedure , when the 
intensity of the applied magnetic field is increased; i.e. , 
when hard-magnetization axes are oriented in a magnetization 
direction, and more accurate measurement is performed, the L 
value tends to become large, and the thus-obtained Ku value 
is considered to become lower than the real value. 

[0034] 

In a magnetic recording medium including a substrate, a 
soft magnetic layer, a perpendicular magnetic layer, and a 
protective layer, the layers being provided atop the 
substrate, preferably, the perpendicular magnetic layer is 
formed of the magnetic alloy of the present invention. When 
the perpendicular magnetic layer is formed of the magnetic 
alloy of the present invention, the resultant magnetic 
recording medium exhibits enhanced thermal stability. 

[0035] 

The magnetic recording medium containing the magnetic 
alloy of the present invention preferably constitutes a 
magnetic recording and reproducing apparatus together with a 
magnetic head for recording of data onto the medium and for 
reproduction of the data therefrom. The magnetic recording 
and reproducing apparatus incorporating the magnetic 
recording medium containing the magnetic alloy of the present 
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invention exhibits enhanced thermal stability and 
considerably high recording density. 

[0036] 
[Examples ] 
(Examples 1 through 5) 

A magnetic film was formed on the surface of an MgO 
single crystal substrate (plane direction (100)) by use of an 
electron beam evaporation apparatus. The temperature of the 
substrate was regulated to 500°C, and the thickness of the 
film was regulated to 500 A. 

[0037] 

Magnetic characteristics of the thus-formed magnetic 
film were measured. The order parameter (S) was measured 
through X-ray dif f ractometry (6/29), and Ku was calculated by 
use of a torque magnetometer (applied maximum magnetic field: 
30 kOe) . The measurement results are shown in Table 2. 

[0038] 

(Comparative Examples 1 through 3) 

In a manner similar to that of Examples, a pure Co film 
was formed, and magnetic characteristics of the film were 
measured. The measurement results are shown in Table 2. 

[0039] 



[Table 1] 



hkl 


f (Pt hk i) 


f (Cr hkl ) 


f (Mn hkl ) 


f (Fe hkl ) 


f (CO,*!) 


f (Ni hkl ) 


f (Cu hkl ) 


001 


71.0 


20.1 


20.2 


22.3 


23.3 


24.2 


24.8 


002 


61.3 


15.5 


15.6 


17 .8 


18.6 


19.5 


19.6 



hkl 


L(hkl) 


001 


4.55 
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1 002 | 1.90 





AlCrPthki) 


A(MnPt hlcl ) 


A(FePt hk i) 


A(CoPt hkl ) 


AfNiPthki) 


A(CuPt hkl ) 


n/p 


3 . 1E+03 


3 . 3E+03 


3 . 3E+03 


3 . 5E+03 


2 . 5E+03 


2.4E+03 



[0040] 
[Table 2] 





Composition 


Valence 
electron 
number 


S 


Ku (J/K) 


Example 1 


Crl2Fe36Pt52 


7.55 


0 . 85 


2.1 x 10 6 


Example 2 


Fe25Co30Pt45 


8.55 


0. 65 


2.4 x 10 6 


Example 3 


Fe38Col0Ni5Pt47 


8.38 


0.7 


3.8 x 10 6 


Example 4 


Mn4Fe32Col0Cu4Pt50 


8.36 


0 . 88 


1.6 x 10 6 


Comparative 
Example 1 


Ni50Pt50 


10 


0.7 


0 


Comparative 
Example 2 


Cr25Fe25Pt50 


7 


0. 63 


0 


Comparative 
Example 3 


Co25Ni25Pt50 


9.5 


0.6 


3.0 x 10 5 


Example 5 


Crl2Fe38Pt50 


7 . 5 


0.4 


3.2 x 10 5 



[0041] 

[Effects of the Invention] 

Employment of the magnetic alloy of the present 
invention can provide a permanent magnet material exhibiting 
excellent magnetic characteristics, as well as a magnetic 
recording and reproducing apparatus exhibiting enhanced 
thermal stability and considerably high recording density. 
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[0 0 15] 

(4) mL±K, WttS, ^H«^^M^fBilM#:^i3^-r. 

SMtts^ (i) - (3) <nffltifrimi,znm.<nm&&&*i?tfzt*%mb 

[0 0 16] 

( 5 ) ( 4 ) . izum^mmmmfct, mmmmmmzmm^mm^-r^m 

[0 0 17] 

*§£W<Dm&&&te, Pt£40at%-60at %<7)$EHl*| 3dl 
&&«7C3S£ 2«£&±#*, 3 d^^«7C^O^ft<7>^M^6 0 a t %~ 
4 0a t %mtmWh >9> 3 d S^^tcH^xtx <?)^itf t: «t-6i 
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^-v: 5/ 



[0 0 18] 
[0 0 19] 

&£«0J<Mt4^#-ef±. P t is J: 0*3 diMI%SWC, ^WiSt 
[0 0 2 0] 

^B^O^f4^03 dM&&m7tmtlZ^ &4£M\z\^ Cr, Mn, Fe, 
Co, Ni, CuT^^o -tt^c7)3 dS^^7n*cr>#m^{±3 dfLil^m 

4 sigfLiKomT-ifc^aU Cr^6, Mn^7, Fe^8, Co ri*9,. 
Ni^lO, Cu^lU^So 
[0 0 2 1 ] 

*f£9!/ei±, -^l^o3 dil##«7E;«^2fl«J^Ji^tf«r<h^#it^-r^ 0 

££\ 3 dS##«7cif^ftc9^if±6 0 a t %~4 0 a t %<7>$eBF*K «t 
^HL<ii55at%~45at %0|Effl|*] 1 1"& 0 
[0 0 2 2] 

3 dm&&mjtm<0&tt<O^Rtf6 0 a t %«t fifit^L 1 0 ^ 

L 2 2 ff3t^i:^'fbi-^^, -etUCfc «^J|;^^ifcKu(i/h£ < &&o £fc 
, 3 dS#^S7C*c0^ft^^s^4 0at%J; ^I^^V^P t *«0*f iflHCl* 

[0 0 2 3] 

mtiE#2 003-305993 6 
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3&m 2 0 0 2 - 2 1 9 0 8 4 ^~ V : 6/ 

tfccoTO^\ 7. 5 ~ 9 OiSBl*U «t W£ L<(±7. 8-8. 5 <9$SBl*I -f 
So 3 dM^MTciff ^Tn^^-a-^Jt^^iSfffim^O^^fi, #!Jx. 
(i\ P t 60 F e 2 oN i (P t 6 0 a t %, Fe20atl N i 2 0 a t 

%£^fr^££^o J^T, 1^1 Co ) -C(±, dS#^7C*-e*SF 
eiJirai^i : 1 -c^-tf^^, Il?t<7)ftlii9 i^^ 0 tfc, Pt 60 F 
e 20 C o 20^"^ (i^«^-m<7)¥±^ (i 8 . 5 t & 0 > P t 6 0 F e 30 C o io^T* 
i±iSft^Wi8.. 2 5i^l»o • 
[0 0 2 4] 

^WKS^T, M^feO 3 dil^^x**^ &7tm<V^$tm-£Z> 
llft0^^7. 5 «£ < & t < fi> 9i^^<^^^^^K 

[0 0 2 5] 

*3&930J&14^£(i. T!fi5£ (2) ^f>|#f>*L*ffiSOJSS 0. 5~-1W*e 
Hl*k .fc L<«i0. 8~ 1 co|EH[*Ii:i-So &mBtS&0. 5«fc«9/h3< 

S= [ |F (0 0 2) 2/F (001) 2[ x |L (0 0 2) /L (001) } X 
IA (0 0 2) /A (0 0 1) \ X |I (001) /I (002)| ] 1/2 • 
• • * (2) 

5£ (2) *<7\ F (S^rfi) , L (ffi^fi) , A (®^{£) , I (MJjffl (i 

(±. X«^C U -k amZm^XMTEL/Zo 
[0 0 2 6] 

F (0 0 1) = f ( (3 dl^STCf) ooi) - f (p tooi) 
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f (o o 2) = f ( (3 dmm±m7tm) 002) + f (p t 0 02) 

■C^$tL v f {i^tfeSLH^Sr^-to f ( .(3 d«^«7C3R) ooi) fcitff 
( (3 dS#^«7C^) 002) *±> W^^^ft^ 3 dlMIxfT^I 
TifcSLH^TOfg-?& *) > ^Jx.lf, FetC o^2 : 1 x^tsm&iz, 
f ( (3 dm^mitm) 001) = 1 f (F e 0 0l) x 2 + f (C o 0 0l) x 1 f 

/3 

f ( (3 d«##fll7cif) 002) = U (Fe 0 02) X 2 + f (Co 002 ) Xl( 

/3 

„ 

[0 0 2 7] 

L (001) „ L (0 0 2) {±n - V > -7 H^-T** «9 , 
L (MJitiL) = (Hcos22e/s i n 2 0 ) 

•e^ $ o ^kieiim^^ k nmmi&jjfa £ mw.jjfa tzmifz <&m&$> & 0 

[0 0 2 8] 

A (001) , A (002) ttfRJ&HT-T?* 19 , 
A(M^fi) = 1 - e x p (-2//d/s in«) 

•C^$tL4 0 iC-e^JijSftKiR^-C^IJ, d(2§|ff cm) -Cifc&o 

[0 0 2 9] 

[0 0 3 0] 

/"^•#: = ^1(^/^)1+ w2(;///>)2+— ] 

iif^^ wi, (^/^liif^mt^llfW, ^feco^ 

[0 0 3 1 ] 
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mm 2 0 0 2 - 2 1 9 0 8 4 



ItlMStKu^, 8X 1 ()5j/K~~2X 1 0?J 

[0 0 3 2] 

®m g o^^mm. mifu (100 ) ^tw^mff 5o nm (soot 

(2)M^fMft£ffl^-C, lOkOe (10elife79A/mt|)5o) > 15 
kOe. 2 0 k O e , 25kOe, 30kOe ^PM#"e b fr? MMJte L 

, -ecoffl^^-7-';^«sr?i it, sin2« (« (iep«i^^fp]i tmitm^m 
®mmmmmi (vsm) <Dmitfamfrbmmm-M&mMs*iki&2> 0 

(DKu — 2 ffMs^+Li *9 2Htbi"£o 
[0 0 3 3] 

[0 0 3 4] 

^^OiStt^ili, *«±K, <fcflB14§, ^S£^M^f2 
[0 0 3 5] 
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[0 0 3 6] 

mmm 1 ~ 5 ) 

MgoojjiisjiMi (100) ) in:, n^m^ - ^mmmw* m 
^xm&mzj&mLtzo mm&mzs 0 o°c, j&mm&5 0 0*^* fn-A 

[0 0 3 7] 

jmLtzffl&m'^xm%m&*MfcLtz 0 S OiJM5eK «i 0 /2 0 OX«ft0iff 

[0 0 3 8] 

(JtSeflfl 1 - 3 ) 

[0 0 3 9] 
[Si] 



hkl 




f(Cr hW ) 


f(Mn hkl ) 


«Fe hkl ) 


«Co hhl ) 


f(Ni hkl ) 




001 


71.0 


20.1 


20.2 


22.3 


23.3 


24.2 


24.8 


002 


61.3 


15.5 


15.6 


17.8 


18.6 


19.5 


19.6 






hkl 


L(hW) 




001 


4.55 


002 


1.90 





A(CrPt hkl ) 


A(MnPt hkl ) 


ACFePW 


A(CoPtH kl ) 


ACNiPW 


A(CuPtH kl ) 




3.1 E+03 


3.3E+03 


3.3E+03 


3.5E+03 


2.5E+03 


2.4E+03 



[0 0 4 0] 
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^-v: io/e 





fRH/VC 




S 


Ku(J/K) 




Cr12Fe36Pt52 


7.55 


0.85 


-2.1 x 10 6 








0 65 


2.4 x 1 0 6 




Fe38Co10Ni5Pt47 


8.38 


0.7 


3.8 X10 6 




Mn4Fe32Co10Cu4Pt50 


8.36 


0.88 


1.6 X10 6 




Ni50Pt50 


10 


0.7 


0 


J±$X#]2 


Cr25Fe25Pt50 


7 


0.63 


0 




Co25Ni25Pt50 


9.5 


0.6 


3.0 X10 5 


H^J5 


Cr12Fe38Pt50 


7.5 


0.4 


3.2 X10 5 



[0 0 4 1 ] 
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mm 

mm] m%mij^WLKxi<DM^mmm^mir^o 

VfcV&WCi Pt£40at%-60at %Of£Bl*]-e#^ 3 dS#^7C^ 
S:2lim*, 3 dS#^7t^<7)^ft<7)^-«^6 0 a t%~4 0 a t% 

tL-i>^ujgs^, o. 5- 1 mmpit-r&o 

s= [ If (002) Vf (ooi)2} x |l (002) /l (001) I x 

I A (0 0 2) /.A (001) I X j I (001) /I ( 0 0 2 ) I ] 1/2 

^(D, f mum , l mum , a (m^s) , 1 mum it. *ti j ? 

iff {6/26) K«fc*»#5!&J£*^-to 
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